Kinesin superfamily proteins and their various functions and dynamics.
Kinesin superfamily proteins (KIFs) are motor proteins that transport membranous organelles and macromolecules fundamental for cellular functions along microtubules. Their roles in transport in axons and dendrites have been studied extensively, but KIFs are also used in intracellular transport in general. Recent findings have revealed that in many cases, the specific interaction of cargoes and motors is mediated via adaptor/scaffolding proteins. Cargoes are sorted to precise destinations, such as axons or dendrites. KIFs also participate in polarized transport in epithelial cells as shown in the apical transport of annexin XIIIb-containing vesicles by KIFC3. KIFs play important roles in higher order neuronal activity; transgenic mice overexpressing KIF17, which transports N-methyl-d-asp (NMDA) receptors to dendrites, show enhanced memory and learning. KIFs also play significant roles in neuronal development and brain wiring: KIF2A suppresses elongation of axon collaterals by its unique microtubule-depolymerizing activity. X-ray crystallography has revealed the structural uniqueness of KIF2 underlying the microtubule-depolymerizing activity. In addition, single molecule biophysics and optical trapping have shown that the motility of monomeric KIF1A is caused by biased Brownian movement, and X-ray crystallography has shown how the conformational changes occur for KIF1A to move during ATP hydrolysis. These multiple approaches in analyzing KIF functions will illuminate many basic mechanisms underlying intracellular events and will be a very promising and fruitful area for future studies.